Cationic Nanoemulsions as a Gene Delivery System: Proof of Concept in the Mucopolysaccharidosis I Murine Model.
Mucopolysaccharidosis I (MPS I) is an autosomal recessive lysosomal storage disease due to deficient a-L-iduronidase (IDUA) activity. It results in the accumulation of the glycosaminoglycans (GAGs) heparan and dermatan sulfate and leads to several clinical manifestations. This study describes the use of cationic nanoemulsions as a non-viral carrier for the plasmid named pIDUA, which has the gene that encodes for the IDUA enzyme. Cationic nanoemulsions, composed by a medium chain triglycerides oil core stabilized by DOTAP, DOPE and DSPE-PEG, were prepared by high pressure homogeneization. pIDUA was complexed with nanoemulsions in the end of manufacturing process. Physicochemical properties of complexes were influenced by the charge ratio used. From a charge ratio of +2/-, it was observed a total complexation of pIDUA with formulation as well as a protection of plasmid against DNAse I digestion. In vitro assay in fibroblasts of one MPS I patient presented greater and significant trasfection efficiency for pIDUA complexed to formulation in the +4/- charge ratio. This formulation was administered via the tail vein and the portal vein. Animals were compared to untreated MPS I mice. Transfection efficiency was measured as IDUA enzyme activity. After intravenous administration, IDUA activity was significantly higher in lungs and liver. The set of results shows the formulation obtained at the +4/- charge ratio as a promising non-viral gene delivery system, once showed increased enzyme activity both in vitro and in vivo.